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Chapter 2

Generaldescription of the 6ID-D Beamline

This sectiongivesa generaldescriptionof the 6ID-D SideStationandits features.In Section2.2 all

motorsusedat thesidestationaredescribed.In Section2.5somegeneralsafetyprecausionsarelisted.

2.1 BeamConditions

The 6ID-D SideStationis a beamlinewhich usesthe white beamof an undulatorA insertiondevice.

The optics for both, the 6ID-B Main Stationand 6ID-D SideStationare installedin the 6ID-A and

6ID-A extensionhutches.First themonochromatorof the6ID-B Main Station,a Kohzudoublecrystal

monochromatorwith silicon
���������

crystalsusesthe low energy portionof thebeamin the rangeof � -
��� keV. The monochromaticbeamof the 6ID-B Main Stationis 	�
 mm higherthanthe white beam.

Directly aftertheKohzumonochromatorthefirst monochromatorchamberof the6ID-D SideStationis

installed.A white beammaskis usedto reducethebeamto a sizeof 	���
 mm� . Next thelow energy

x-raysarecutoff by differentcombinationsof filters:

� 1mmC & 1mmAl: for energiesabove ��� keV

� 1mmC & 1mmAl & 1mmCu: for energiesabove ��� keV

ThesidestationusesaBraggdoublemonochromatorin horizontalgeometry. Themonochromaticbeam

hasadistanceof ����� mmfrom thewhitebeam.As monochromatorcrystalannealedsiliconcrystalsare

used.Threedifferentcutshasbeenchosento cover anenergy rangefrom ��� keV to
� ��� keV:

� Si 111annealed:28 – 54 keV

� Si 311annealed:53 – 103keV

� Si 331annealed:69 – 136keV
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Bothbeamlines,the6ID-B Main Stationandthe6ID-D SideStation,canoperatesimultaniously, exper-

imentsat the 6ID-B Main Stationarecarriedout at the 6ID-B and6ID-C hutches,experimentsat the

6ID-D SideStationin the6ID-D hutch. Both beamlineshave their own monochromaticbeamshutters.

If bothbeamlinesareoperatedat thesametimethepositionof theundulatorgapis critical. As is shown

in figure2.1 theintensityof theprimarybeamat the6ID-D SideStationdecayswith wider openingsof

theundulatorgap.

11 13 15 17 19 21 23
1×107

1×108

1×109

1×1010

1×1011

Intensity [c/s]

Undulator Gap [mm]

Figure2.1: Scanof theundulatorgap. The integral intensityof themonochromaticbeamat ��	 keV is

shown. At this high energiestheundulatorbehaveslike anwiggler andnearlyno structureis seenfor

closedgap.If thegapis fairly wide opensomestructureis seendueto higherharmonics.

Eventhoughthedistancesbetweenthefirst andsecondmonochromatorcrystalarequitelargethe6ID-D

SideStationrunsvery stableasis shown in figure2.2.

A drawing andpicturesof thesidestationcanbefoundon thewebserver of the6ID-D SideStation.

2.2 Motors

This sectionis intendedto give an overview aboutwhich motorsareavailable at the sidestation. In

table2.2all motorsarelistedwith a shortdescriptionof therepurpose.For troubleshootingin table2.3

theactualmotorparametersarelisted. If onemotor is not working asit is supposedto be compareits

parametersto theonein this table.
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Figure 2.2: Stability of the monochromaticbeamat the 6ID-D Side Station. The intensity of time

comparedto thering currentis shown. Top nearlyperfectstability is shown but alsoin thebottomplot

the beamlineis quite stable. Regularily performedadjustments(every one to two hours)of the first

monochromator(motormomu)or a monochromatorstabilizercouldeasilysolv theproblem.

The motor rackswith number � and
�

aremountedin the 6ID-A extension.All motor driversfor the

opticsof the6ID-D SideStationaremountedin thosetwo racks.Bothmonochromatorcrystalsincluding

thecrystalchangersarefully motorisedsono accessto the6ID-A or 6ID-A extensionhutchshouldbe

necessaryduringoperationof thebeamline.

The motor driversof the racks 	 to � aremountedinsidethe 6ID-D hutch. Directly behindthe beam

entranceis a motorizedtable(motorsxm andym) with a vertical andhorizontaltranslation. On this

tableslitsystems
�

and 	 (motorssl1t, sl1b,sl1l, sl1r, sl2t, sl2b,sl2l andsl2r), collimatorsanda filter

bankaremountedto definetheincomingbeam.For adescriptionof thefilter bankseesection2.3.1.

On the fully motorised � diffractometersampleenvironmentscan be mountedeither in an eulerian

cradleor on a double tilt. In the setupwith a euleriancradlehorizontaland vertical � motorsare

available(om_vandom_h)andfor the � and � rotation(chi andphi). In thesetupwith thedoubletilt

thesamemotorsaswith theeuleriancradleareavailablebut themovementof � and � is restrictedto
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� � � degree.In additiona z translationis mountedbelow thedoubletilt anda x andy translationabove

(motorszs,xs andys). In additionthe wholediffractometercanbe moved horizontallyandvertically

(motorsxd andyd). Thosemotorsarevery slow anddrivenby SPD-3Msteppingmotordrivers.These

motordriverscreatea lot of electronicnoisewhich is disturbingthedetectorsignalsothey arenormally

switchedof oncealigned.

On thediffractometerthreeslit systemsaremounted(motorssl3t, sl3b,sl3l, sl3r, sl4t, sl4b,sl4l, sl4r,

sl5t, sl5b, sl5l andsl5r). Slit sytstem� is mountedin front of the analyser, slit system
 behindthe

analyserandslit system
 in front of thedetector.

This � diffractometerwasexspeciallyadaptedto the needsof a high energy beamline. The distance

betweensampleandanalysercanbe aslarge as ����� mm andbetweenanalyseranddetectorbetween

����� mmand ����� mm,dependingon thesetup.This wasdoneby usingtranslationsinsteadof a rotation

to simulatethe detectorarm. This way even heavy detectors,analyserand filter equipmentcan be

mounted.Theanalyseris alsofully motorisedandoffers 	�� , � , � and � movements(motorstta, oma,

chiaandphis). Thefilters aredescribedin section2.3.1. To simulatethe 	�� movementof thevertical

detectorarma vertical andhorizontaltranslation(motorstt_v and tt_h)is usedon which the analyser

rotationsaremounted.The horizontalrotation is donein the conventionalway (motor tt_h). To give

usersthepossibilityto operatethisdiffractometeraseasyasaconventionaldiffractometervirtual motors

(tth andth) have beenimplementedwhich simulatethe � and 	�� movements,seetable2.1. In caseof

horizontalgeometrythosevirtual motorsareidenticalto therealmotorsthoughtth is driving tt_h plus

motorsl3_rotandth is driving om_h. In caseof verticalgeometryth is driving om_v. But thevirtual

motortth is driving themotorstt_h, tt_v, tta,omaandsl3_rot.All themovementshave to becalculated

with respectto the 	�� valueandtheusedor notusedanalysercrystal.This is doneautomaticallyby the

specmacrohp_motor_6idd.mac.In section4.11.7thesetupof thesemacrosis described.

No name units description

1 tth degree Virtual 	�� motordifractometer

2 th degree virtual � motordiffractometer

3 dummy dummymotor, nothingis moved

Table2.1: List of theavailablevirtual motors. Thesemotorsaresimulatedby specprogramsandare

notavailableunderepics.

2.3 Specialequipment

In this sectionsomeof thespecialequipementwhichwasbuild for the6ID-D SideStationis described.

Dueto thefactthatsomethingswerestill in work whenthis manualwaswritten not everythingin here

might work asdescribedor mightnotbeavailable.
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2.3.1 Filter banks

Thereare 2 filter bankswith 15 filters eachavailable to reducethe intensitieseither in front of the

sampleor in front of the detector. Both filter bankscanbe loadedwith iron or aluminumfilters with

a thicknessof � mm each. Thereare two of the iron andonealuminumfilter banksavailablewhich

canbeexchangedvery easilywithin a few minutes.Both filterbanksarecontrolledby compressedair

regulatorswhicharecontrolledby a � to
� � V signalfrom thedigital analogconverter(DAC). TheDAC

canbe operatedthroughthe macrohp_dac.macdescribedin section4.11.9. The filters areoperated

by themacrohp_dac.macdescribedin section4.11.10.Themacrosalsoprovide anautomaticabsolut

calibrationfor thefilters.

2.3.2 Detectorsystems

Therearefour differentdetectorsystemsavailableat the sidestation.Photodiodesaremainly usedas

monitorsystems.They arenormallyconnectedto currentampliefiers.Thecurrentamplifiersdeliversa

signalin therangefrom � to
� � volt with is thenconvertedby a volt to frequency converter(VFC) into

a frequency with theregularcounterscanhandle.

As a secondsystemtwo Bicron ����� detectorsincluding amplifiers,singlechannelanalysersandhigh

voltagesuppliesareavailable.Thesedetectorsareequippedwith
� � mmthick crystalsin contrastto the

standart
�

mmcrystalto beableto absorbmostof thehighenergy photons.Warning! Thisdetectorcan

notwithstandhighcountratesandwill getdamagedif for examplehit by thedirectnotattanuatedbeam.

Make surethatnot to muchintensityis gettinginto thedetector.

As a third systema CanberraGermaniumDetectoris available. This systemis working togetherwith

a digital signalprocessor(DSP)anda high voltagepower supply, both arecompletelycomputercon-

trolled througha CanberraAIM. To operatedtheseelectronicsspecialMEDM windows areavailable.

Thedetectorcanbeaccessedthrough specwith thehelpof themacropackagehp_mca.macwhich is

describedin section4.11.8.

As a fourthsystemanimageplatesystemis available.This is describedin detail in chapter6.

2.4 Sampleenvir onments

For thesidestationseveral sampleenvironmentswill be availablein thenearfuture includinga closed

cyclewith aluminiumwindows,anOrangeliquid heliumflow cryostatwith aluminiumwindows,anOr-

angeliquid heliumflow cryostatwith superconductingcoilswith magneticfieldsupto 
 T andberyllium

windows anda furnace.
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2.5 Saftey
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No spec epics units C S home description

1 monu m1_om degree 0 0 � first monochromatorcrystal
2 m1_chi m1_chi degree 0 1 � first monochromatorcrystal
3 m1_phi m1_phi degree 0 2 � first monochromatorcrystal
4 m1_xtal m1_xtal mm 0 3 crystalchangerfirst monochromator
5 m1_y m1_y mm 0 4 verticalmovementfirst monochromatorchamber
6 m1_x m1_x mm 0 5 horizontalmovementfirst monochromatorchamber
7 filter filter mm 0 6 HomR filter changerfor thewhitebeam
9 mond m2_om degree 1 0 � secondmonochromatorcrystal
10 m2_chi m2_chi degree 1 1 � secondmonochromatorcrystal
11 m2_phi m2_phi degree 1 2 � secondmonochromatorcrystal
12 m2_xtal m2_xtal mm 1 3 crystalchangersecondmonochromator
13 montrav m1_z mm 1 4 HomF translationof secondmonochromatorchamber
17 xd xd mm 2 0 horizontalmovementof thediffractometer
18 yd yd mm 2 1 verticalmovementof thediffractometer
19 om_v om_v degree 2 2 HomF vertical � diffractometer
20 chi chi degree 2 3 � diffractometer
21 phi phi degree 2 4 HomF � diffractometer
22 om_h om_h degree 2 5 HomF horizontal� diffractometer
23 xs xs mm 2 6 horizontaltranslationbelow doubletilt
24 zs zs mm 2 7 translationin beamdirectionbelow doubletilt
25 ys ys mm 3 0 verticaltranslationbelow doubletilt
26 tt_h tt_h degree 3 1 HomF horizontal  !� diffractometer
27 tt_y tt_y mm 3 2 verticalmovement !� diffractometer
28 tt_z tt_z mm 3 3 horizontalmovement "� diffractometer
29 oma oma degree 3 4 HomF � analyser
30 chia chia degree 3 5 HomF � analyser
31 phia phia degree 3 6 HomF � analyser
32 tta tta degree 3 7 HomF  "� analyser
33 sl1t sl1_t mm 4 0 first slit systemin thehutch
34 sl1b sl1_b mm 4 1 first slit systemin thehutch
35 sl1l sl1_l mm 4 2 first slit systemin thehutch
36 sl1r sl1_r mm 4 3 first slit systemin thehutch
37 sl2t sl2_t mm 4 4 slit systemin front of thesample
38 sl2b sl2_b mm 4 5 slit systemin front of thesample
39 sl2l sl2_l mm 4 6 slit systemin front of thesample
40 sl2r sl2_r mm 4 7 slit systemin front of thesample
41 xm xm mm 5 0 horizontalmovementof yellow table
42 ym ym mm 5 1 verticalmovementof yellow table
44 sl3_rot sl3_rot degree 5 3 rotatestheslitsystem3
45 sl3t sl3_t mm 5 4 slit systemin front of theanalyser
46 sl3b sl3_b mm 5 5 slit systemin front of theanalyser
47 sl3l sl3_l mm 5 6 slit systemin front of theanalyser
48 sl3r sl3_r mm 5 7 slit systemin front of theanalyser
49 sl4t sl4_t mm 6 0 slit systembehindtheanalyser
50 sl4b sl4_b mm 6 1 slit systembehindtheanalyser
51 sl4l sl4_l mm 6 2 slit systembehindtheanalyser
52 sl4r sl4_r mm 6 3 slit systembehindtheanalyser
53 sl5t sl5_t mm 6 4 slit systemin front of thedetector
54 sl5b sl5_b mm 6 5 slit systemin front of thedetector
55 sl5l sl5_l mm 6 6 slit systemin front of thedetector
56 sl5r sl5_r mm 6 7 slit systemin front of thedetector

Table2.2: Tableof all motorsimplementedat the 6ID-D SideStation. First columncontainsmotor

number, secondthe specmotorname,third theepicsmotorname,fourth theunits,fifth andsixth the

crateandslot wherethe driver is placed,seventh the direction in which the homepositionhasto be

accessedif implementedandthereis adescriptionof thefunctionof themotorin theeighthcolumn.
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No DESC EGU C DIR VELO VBAS ACCL BDST BVEL BACC MRES PREC DHLM DLLM SREV S SBAK SBAS UREV

1 m1_om degrees 0 Pos 1 0.1 0.2 0.01 1 0.2 5e-05 5 7.5 0 2000 10 10 1 0.1

2 m1_chi degrees 0 Pos 4 0.4 0.2 0.1 4 0.2 0.0025 5 3 -5.0125 400 4 4 0.4 1

3 m1_phi degrees 0 Pos 4 0.4 0.2 0.1 4 0.2 0.0025 5 2 -2 400 4 4 0.4 1

4 m1_xtal mm 0 Pos 2 1 0.2 0 2 0.2 0.005 5 199.35 0 400 1 1 0.5 2

5 m1_y mm 0 Pos 0.15625 0.0046875 0.4 0 0.15625 0.4 3.90625e-05 5 8.3 2.3 400 10 10 0.3 0.015625

6 m1_x mm 0 Pos 1.2 0.5 0.5 0 1.2 0.5 0.005 5 5.17 -5.105 400 0.6 0.6 0.25 2

7 filter mm 0 Pos 5 0.5 0.4 0 2.5 0.4 0.000625 5 80 -7 400 20 10 2 0.25

8 motor8 degrees 0 Pos 1 0.1 0.2 0 0.5 0.2 0.00025 5 100 -100 200 20 10 2 0.05

9 m2_om degrees 1 Pos 1 0.1 0.2 0.01 1 0.2 5e-05 5 8.9961 -0.0039 2000 10 10 1 0.1

10 m2_chi degrees 1 Pos 4 0.4 0.2 0.1 4 0.2 0.0025 5 4 -4 400 4 4 0.4 1

11 m2_phi degrees 1 Pos 4 0.4 0.2 0.1 4 0.2 0.0025 5 4 -4 400 4 4 0.4 1

12 m2_xtal mm 1 Pos 2 1 0.2 0 2 0.2 0.005 5 200 4.81188e-06 400 1 1 0.5 2

13 m2_z mm 1 Pos 25 0.1 0.7 0 25 0.7 0.003125 5 36.67 -3947 400 20 20 0.08 1.25

14 motor14 degrees 1 Pos 1 0.1 0.2 0 1 0.2 0.00025 5 100 -100 200 20 20 2 0.05

15 motor15 degrees 1 Pos 1 0.1 0.2 0 1 0.2 0.00025 5 100 -100 200 20 20 2 0.05

16 motor16 mm 1 Neg 10 1 0.3 0 5 0.4 0.00625 5 90 -100 200 8 4 0.8 1.25

17 xd mm 2 Pos 0.04 0.002 0.3 0 0.02 0.3 5e-05 5 65.8117 -49.2469 400 2 1 0.1 0.02

18 yd mm 2 Pos 0.032 0.00064 0.03 0 0.0064 0.03 1.6e-05 5 66.7275 -100 400 5 1 0.1 0.0064

19 om_v degrees 2 Pos 0.5 0.05 0.5 0 0.5 0.5 0.0001 5 60 -60 1000 5 5 0.5 0.1

20 chi degrees 2 Pos 1.4 0.02 0.4 0 1.4 0.4 0.0002 5 360 -360 1000 7 7 0.1 0.2

21 phi degrees 2 Pos 2 0.02 0.4 0 2 0.4 0.0002 5 100 -100 1000 10 10 0.1 0.2

22 om_h degrees 2 Pos 0.5 0.05 0.5 0 0.5 0.5 0.0001 5 60 -20 1000 5 5 0.5 0.1

23 xs mm 2 Pos 1 0.1 0.2 0 1 0.2 0.000125 5 100 -100 400 20 20 2 0.05

24 zs mm 2 Pos 1 0.1 0.2 0 1 0.2 0.000125 5 100 -100 400 20 20 2 0.05

25 ys mm 3 Pos 1 0.1 0.2 0 1 0.2 0.00025 5 100 -100 200 20 20 2 0.05

26 tt_h degrees 3 Pos 1 0.1 0.3 0 1 0.3 0.00025 5 95 -16 400 10 10 1 0.1

27 tt_y mm 3 Pos 4 0.4 0.4 0 4 0.4 0.00125 5 950 -24.06 400 8 8 0.8 0.5

28 tt_z mm 3 Pos 5 0.5 0.4 0 5 0.4 0.00125 5 950 -30 400 10 10 1 0.5

29 oma degrees 3 Pos 1 0.01 0.4 0.01 1 0.4 0.0001 5 100 -10 1000 10 10 0.1 0.1

30 chia degrees 3 Pos 1 0.1 0.3 0.1 1 0.3 0.0025 5 12 -12 400 1 1 0.1 1

31 phia degrees 3 Pos 1 0.1 0.3 0.1 1 0.3 0.0025 5 13 -13 400 1 1 0.1 1

32 tta degrees 3 Pos 1 0.1 0.3 0.1 1 0.3 0.00025 5 120 -110 400 10 10 1 0.1

33 sl1_t mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 10 -1 400 5 5 1 0.5

34 sl1_b mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 10 -1 400 5 5 1 0.5

35 sl1_l mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 10 -1 400 5 5 1 0.5

36 sl1_r mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 10 -1 400 5 5 1 0.5

37 sl2_t mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 10 -1 400 5 5 1 0.5

38 sl2_b mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 1.20125 -9.79875 400 5 5 1 0.5

39 sl2_l mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 10 -1 400 5 5 1 0.5

40 sl2_r mm 4 Pos 2.5 0.5 0.2 0.1 2.5 0.2 0.00125 5 1.1875 -9.8125 400 5 5 1 0.5

41 xm mm 5 Pos 2 0.00469 0.4 0.5 2 0.4 0.005 5 41.26 -40 400 1 1 0.002345 2

42 ym mm 5 Pos 0.15625 0.0046875 0.4 0.5 0.15625 0.4 3.90625e-05 5 18 -18 400 10 10 0.3 0.015625

43 motor43 degrees 5 Pos 1 0.1 0.2 0 1 0.2 0.00025 5 100 -100 200 20 20 2 0.05

44 motor44 degrees 5 Pos 1 0.1 0.2 0 1 0.2 0.00025 5 100 -100 200 20 20 2 0.05

45 sl3_t mm 5 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10.1 0 200 20 20 2 0.25

46 sl3_b mm 5 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10.1 0 200 20 20 2 0.25

47 sl3_l mm 5 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10.1 0 200 20 20 2 0.25

48 sl3_r mm 5 Pos 2.5 0.5 0.2 0 2.5 0.2 0.00125 5 10.1 0 400 5 5 1 0.5

49 sl4_t mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10 -10 200 20 20 2 0.25

50 sl4_b mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10 -10 200 20 20 2 0.25

51 sl4_l mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10 -10 200 20 20 2 0.25

52 sl4_r mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10 -10 200 20 20 2 0.25

53 sl5_t mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10 0 200 20 20 2 0.25

54 sl5_b mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 10 0 200 20 20 2 0.25

55 sl5_l mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 8.8 -4.2 200 20 20 2 0.25

56 sl5_r mm 6 Pos 5 0.5 0.2 0 5 0.2 0.00125 5 3.5 -3.5 200 20 20 2 0.25

Table2.3: Configurationof all importantmotorparameters(20thof April 2001).Thisconfigurationwas

doneby NorbertBayer.This tablewasautomaticallycreatedby themacrohp_motor_parameter.mac.
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Getting specrunning for a beamtime

To have a nicely working specmakesbeamtimesmuchmoreconvenient.In this chapterit is described

what is necessaryto customizespecfor your needs(section3.1)andthemostimportantconfiguration

stepsat thebeginningof abeamtime(section3.2).

3.1 Preparing the specmacros

Normally all majorspecmacroswhich providesyou with featureslike openingthebeamshutterwith a

commandline or calculatingtheabsorptionof thefilters shouldbe installedon the6ID-D SideStation

and 6ID-B Main Station. Mainly on the 6ID-B Main Stationnot all commandsdescribedin chap-

ter 4 are installed. This canbe easilydoneby downloding thosemacropackagesfrom this internet-

server, seehttp://idefix.mu.aps.anl.gov/hupfeld/spec_macros/ andautomaticallycalling themfrom the

file “spec.mac”,which is automaticallyloadedif foundin thesamedirectory specis startedin. Also in

thisfile all definitionsshouldbemadeif additionaldatashouldbesavedduringscans.

3.1.1 6ID-D SideStation

All necessarymacrosarepreloadedat thesidestation. A spec.macfile is not required.If you want to

loadadditionalmacrosor changethedatawrittento harddiskduringascanusespec.macasanexample.

3.1.2 6ID-B Main Station

Not all macrosarenecessarilypreloaded,exspeciallyhp_fio.macor hp_lakeshore340.macmight notbe

preloaded.Usespec.macasanexampleto loadthosepackages.In this exampleof spec.maccomplete

pathnamesto a directorywherethosepackagesareavailableon thecomputersu1a.mu.aps.anl.gov are

includedor thepackagescanbedownloadedfromthiswebserver(http://idefix.mu.aps.anl.gov/hupfeld/spec_macros/).
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3.2 Setting up spec

To getspecrunningin a statewhereit is convenientto usefor a wholebeamtimeroughly tenminutes

of time is needed. This sectionwill show all necessarystepsin the correctorder to get a running

environment. This procedurehasto be doneonly at the beginning of a new beamtime.Only in rare

caseslike a fatalcrashof specor thebeamlinecomputerit might benecessaryto repeatthis procedure.

This is therecommendedprocedurefor boththe6ID-D SideStationandthe6ID-B Main Station.

3.2.1 Doing a fr eshstart

First do a fresh startwith spec. To do so close specwith the commandquit if it is still running.

Now changethe directoryyou have createdin section3.1 andstart it againwith the commandspec

-f. This erasesany changesprior usersmight have madeandthestandartmacrosarereloadedin their

originalversionasshouldbeshown onthescreen.Now exit specagainandstartit theregularwaywith

thecommandspec. You shouldavoid any freshstartsduringyour beamtimebecauseyou will loseall

changesandconfigurationsyou made.

3.2.2 Executing the startup script

Now executethecommandstartup in spec.Hereyouaredoingall thebasicconfigurations.For mostof

thequestionsthedefault configurationis fineor thequestionis selfexplanatoryanddependsfor example

on your samplesojust hit enterif you want thedefault or do not know what to do. Thereareonly two

really importantquestions:“Data file (/dev/null)?” Hereyou definitely shouldentera datafile name.

It is recommendedthat you put the datafiles into a separatedirectorywhich is a subdirectoryof the

directoryyou arecurrentlyworking in andgiving theening“.spc” to thefilename.Sofor exampleyou

couldanswer:data/sample1.spc

The secondimportantquestionwere you shouldchosesomethingelsethen the default is “128) Use

highresolutionplottingdevice (NO)?” Pleaseansweryesif youwantto seegraphicsduringyourscans,

which is recommended.

The following questionsareaboutyour sampleand the UB-matrix you want to work with, all those

parameterscanbechangedeasilyduringtheexperimentsoif youwantyoucanstaywith thedefaultsand

do thechangeslater. If you mademistakesansweringthequestionsjust startagainwith thecommand

startup.

3.2.3 Getting the automatic creation of fio files to run

The automaticcreationof fio files is not a standart specfeature. Neverthelessit is recommendedto

useit becauseit createddatafiles for eachscanwhich areeasyto readandcancopy thosedatafiles to
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anothercomputerwhichgivedadditionalsecurityin caseof acomputercrash.If youwantto know how

to run a dataanalysisof thesefio files seechapter5. Seesection4.11.1for anexplanationof the spec

macrosrelatedto fio filesandhp_fio.macfor thecode.

Firstanameandanumberfor thefio fileshastobedefined.Todosoexecutethecommandfio_new_filename.

First you areaskedto entera new filename:“Data file (0)?” In bracketstheold filenameis given,“(0)”

meansthat this programwasnot in usesincethe last freshstart. Enter for exampledata/sample1_

whichwill storethefio files in subdirectorydataandthefilenamewill besample1_xxx.fiowherexxx is

replacedby thescannumber. In thenext questionyou areasked for the lastusedscannumber:“Last

scannumber(0)?” which is normallyzero. In somecasesit might beadvisableto startwith a different

number, for exampleafter a crashandyou want to continueyour measurementsor to matchthe scan

numbersusedin thedatafiles written in the specformat. It is stronglyrecommendedto usethesame

scannumbersin the specandthefio dataformateventhoughthey arecompletelyindependent.

Secondyou canautomaticallycopy your fio datafiles to anothercomputer. This is recommendedas

a safetyprecausionbecausethis gives you an automaticimmidiate backupof all of your data. To

do so executethe commandfio_new_copy. You are asked for computerwherethe datashouldbe

copied: “user@computer:(user@idefix.mu.aps.anl.gov:)?”, the default in brackets. If you arework-

ing at the 6ID-D Side Station it is recommendedto use “idduser@idefix.mu.aps.anl.gov:” or “id-

duser@mar.mu.aps.anl.gov:” (thecolonis important,do not forget it!). If youareworkingat the6ID-B

MainStationit is recommendedtouse“user@idefix.mu.aps.anl.gov:” or “idbuser@mar.mu.aps.anl.gov:”.

Next youareaskedfor adirectorywherethefilesshouldbestored:”directory(trashcan/)?”Onceagain,

thedefault is in brackets.Pleasecreateyouown directoryat“idefix” or “mar” in oneof theuseraccounts

thatyour datafiles arenot mixedup with files from otherusers.Warning! Datafiles might beremoved

at any time after theexperimentfrom thebeamlineor dataanalysiscomputersso it is stronglyrecom-

mendedthatyoumakeacopy of yourcompletedatasetaftertheexperimenton oneof thecomputersat

yourhomeinstitution.Readsection6.1for adviceabouthow to copy your data.

It is possibleto copy fio files to any othercomputerevenin your homeinstitutionautomatically. But it

is necessarythata sshdaemonis runningon this mashineandyou have to setit up that thebeamline

computercanaccessit throughthepublic-privatekey structureof sshwithouthaving to enterapassword

or passphrase.

To checkhow thecreationof thefio files is configuredusethecommandfio_show_settings. Thereyou

alsogetadvicehow to stopthe automaticcreationandcopying of fio files. If you do not want to use

fio filesany moreyou justhave to executethecommandFIO_NAME="" (pleasebesureto usecapital

letters).No deinstallationof thehp_fio.macmacrosis necessary.

If for any reasonthecommandsfio_new_filename, fio_new_copyandfio_show_settingsarenotavail-

ablethenthehp_fio.macwasnot installedby default. This is very likely for the6ID-B Main Stationthe

case.Seesection3.1.2how to do this.
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3.2.4 Checking the creationof proper data files

It is recommendedthat you checkvery carefullybeforestartingwith taking dataif the datais written

into eitherfio or specdatafiles. To do sostarta quick scanandcheckif you canfind it in thespecfile,

thatyoucanfind afio file whichbelongsto thisscanonthebeamlinecontrolcomputerandyoualsofind

thisscanon themashinewhereit is supposedto becopiedto.

You might encounterproblemsexspeciallywith theautomaticcopying if you areworking at the6ID-B

Main Station.This is dueto thefact,thatthebeamlinecontrolcomputerof thesidestationis usingssh2

which in someversionsis incompatibleto the mostcommonlyusedopensshor ssh1standart.There

is no solutionto this problemuntil a compatibleversionhasbeeninstalled.You have to copy thefiles

manuallyfrom time to time. It looks like if the files canbe accessedfrom outsidemashinesso that

you canuseSpectrato askfor a datafile whenever you want to look at a specificfile duringyour data

analysis.Seechapter5 for explanation.



Chapter 4

spec

spec # is a x-ray diffractionsoftwarewhich is usedat our beamlinefor thecontrolof all devices,from

the monochromator, slit systemsup to the diffractometer. A generaldescriptionof the capabilitiesof

specis give in thereferencemanual[Spe99]. SeealsotheInternetpageof CertifiedScientificSoftware

(CSS)http://www.certif.com/for moreinformation.

Theaim of this chapteris to provide a simplemanualfor theuseof themostimportantcommandsof

specanda descriptionof the beamlinespecificfeaturesandmacros.It is not intendedto describeall

commandsimplementedin spec. Advancedusersshouldonly readsection4.1 to learnaboutthe non

standartcommandsimplementedexspeciallyfor our beamline.Beginnersshouldskip thatsectionand

startreadingatsection4.2.

4.1 Sitespecificmacros

atten value Readstheactualsettingof thefiltersanddisplaysthethicknessandthetransmissionfor the

actualenergy if no argumentis supplied.At the6ID-B Main Stationwith argumentit movesthe

absorbersaccordingto thevalue( �%$&	�
�
 ), eachbit representsonefilter. At the6ID-D SideStation

thecommandatten bank value might have two arguments.If oneargumentis supplied( �'$ � 
 )
thespecifiednumberof filters is movedinto thebeam.At the6ID-D SideStationtheremight be

two filter banksinstalled.If two argumentsaresuppliedthefirst argumentis thefilterbankwhich

is to beused(
�

or 	 )

ugmv,umgvr moveup to
� � motorsat thesametime,seesection4.3

theta0 two thetacorrection,seesection4.9

read_ubm readsaUB-matricefrom rafin,seesection4.9
(
specis a trademarkof CertifiedScientificSoftware
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ana_elast movesanalyserthetaandtwo theta,seesection4.7

absorption callsa fortranprogramwhich calculatesthetransmissionfor differentelementsandener-

gies

shutter command opensor closesthe main shutter, commandarethe wordsopenor close. For the

shutterof theidb- andidd-stationthecommandidbshutter commandandidbshutter command

exists

new_fio_filename andnew_fio_copyimplementstheautomaticcreationof fio (Spectra)files during

all scans.Packagehp_fio.machasto be loaded. new_fio_filenamedefinesnecessaryvariables

andimplementsthecreationof fio files. new_fio_copydefinesavariablenecessaryfor automatic

copying of fio files to anothercomputer. Packagesshhasto be installedon bothcomputersand

thepublic key of thebeamlinecomputerhasto be installedon theothercomputer. Look in the

manpagesof ssh.Themacroshow_fio_settingscanbeusedto show thestatusof thefio package.

4.1.1 To moveand scanPVs

Thefollowing commandsareusedto moveor scanPVs,thatareepicsvariables,e.g.thegap,thatbehave

like motors.

pvwa lists all PVsandtheir position

pvmv movesaPV

pvascan absolutescanof aPV

pvdscan relative scanof aPV (alsopvlup)

pvconfig configure(add,delete,...) PVs

4.2 Handling macros

qdofile(”filename”) loadmacrosdefinedin filenamesothatthey areknown to theprogram

prdef macroname show codeof macromacroname

lsdef lists thenamesandsizesof macros

lscmd lists build-in keywordsandfunctions

newmac reloadsthestartupmacros,normallydonewhenentering spec
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4.3 Motors

umv motor pos movemotorto absolutposition

umvr motor value movemotorrelativ to actualposition

wa show positionsof all motors(wu shows only mnemonicanduserposition)

wm mot1 mot2 mot3 ... show positionsof thespecifiedmotors

lm mot1 mot2 mot3 ... show limits of thespecifiedmotors,withoutoptionsthelimits of all motorsare

shown.

ugmv mot1 pos1mot2 pos2... movegroupof motorsto absolutepositions

ugmvr mot1 val1 mot2 val2 ... movegroupof motorsrelative to absolutepositions

setmotor position setstheactualmotorpositionto anew value

set_dialmotor position setstheactualdial motorpositionto anew value

set_lmmotor low_limit high_limit setnew soft limits for amotor

zero motor setsthe dial value to the mechanicalzero for motorswhich are equippedwith a home

positionfeature

tw mot1 mot2 . . .delta1delta2 . . . sample_time movesoneoremoremotorsin smallstepseachtime

you hit the returnkey. Theparametersample_timeis optional,if given aftereachmove a count

will beperformedanddisplayed

4.4 General stuff

startup Shouldbeperformedat thebeginningof anexperimentto setup datafilesandsoon

newfile changesto anew file wherethedatais written to

whats??? givesinformationaboutanexpression

gpsetvariable1 variable2 variable2getsthesamevaluethanvariable1andthechangeis documented

in thedatafile

sleepvalue specwaitsuntil thespecifiedtimein secondshaspassed.If youusethecommanddo_sleep

insteadspecwill show acounterrunningbackwards

setmono setparametersfor monochromator
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4.5 Counting

ct time countsfor timeseconds

uct time countingis updatedduringcount,try uctn if youhave morethansix counters

counters changesthecounterdisplayedduringthescans

_show_cntr shows currentconfigurationof thecounters

count is themacrocalledby all scansandct commandsto do thecounting

chk_beam testsif beamis there,but normally the macrois not defined. Look into standard.macto

changethis. If it is definedproperlyit waitsuntil thebeamis backif theintensityin themonitor

(definedby globalvariableMON ) is below thevaluedefinedin theglobalvariablechk_thresh

Pleasenotethata positive valueof time representscountingfor thedefinedtime anda negative value

representscountingagainstamonitor, whichhasto bedefinedby thecounterscommand.

The global variablesDET andMON containthe channeldisplayedduring the scanandthe monitor

channel. They might be changedjust by typing DET = ion1 then ion chamber1 will be displayed

duringthescans.

4.6 Scans

Herea list of possiblescanswith ashortexplanationis shown. For detailsaboutthedifferentscantypes

usespeccommandhelp.

ascanmotor start_position end_positionpoints sample_time normalscan,positionsaregivenin ab-

solutvalues,scancontainsonemorepoint thangivenin points,lastparameteris thesampletime

a2scanmotor1 start1 stop1motor2 start2 stop2points sample_time two motor scan,alsoa3scan,

a4scananda5scanexist

dscanmotor start_position end_positionpoints sample_time (or lup) relativescan,samelikeascan

but thevaluesof start_positionandend_positionareaddedto theactualposition. Also d2scan,

d3scan, d4scanandd5scanexists

th2th tth_start_rel tth_finish_rel points sample_time theta-two-thetascan

hklscan start_h stop_hstart_k stop_kstart_l stop_lpoints sample_time Q-scan. In addition also

hscan, kscanandlscanexists,easierto useif you areonly doingscansin oneQ-direction.Also

morefancy Q-scansareavailablelike hkcir cle, hlcir cle, klcir cle, hkradial , hkradial andhkra-

dial.
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meshmotor1 start1 stop1interval1 motor2 start2 stop2interval2 sample_time nestedmotor scan

which is ableto scanatwo dimensionalareadefinedby thetwo motors.Datais writtento asingle

scanin thedatafile somake sureyou areableto readthedatawith your dataanalysissoftware.

Thesameexistsfor Q-scans,seehklmesh

aziscanazi_start azi_finish intervals sample_time scanazimuthalangle

Escanstart_E stop_Epoints sample_time Energy scan

In additionalsotscan, dtscan, abscanandabmeshscansexist but arenotdescribedhere.

Pleasenotethat a positive valueof sample_timein all scantypesrepresentscountingfor the defined

timeandanegativevaluerepresentscountingagainstamonitor, whichhasto bedefinedby thecounters

command.

After performingthe scanthe dataof the counterdisplayedduring the scancanbe analyzedby the

following commands(Notethatto displaya valuea print commandhasto beadded,e.g.p pl_MIN or

thevaluehasto begiven to a variable,e.g. i = pl_MIN . Also a motorcanbedriven to thevalueumv

tth CEN):

pl_MIN smallestmeasuredvalue
�*)+�

pl_MAX biggestmeasuredvalue
�*)+�

pl_xMIN position
�*,-�

of minimum
�*).�

pl_xMAX position
�*,-�

of maximum
�*).�

pl_SUM sumof all measuredvalues
�*).�

pl_SUMSQ sumsquaredof all measuredvalues
�*) � �

pl_FWHM full width half maximum
�*)+�

pl_CFWHM centerof FWHM
�*)+�

pl_COM centerof mass
�*).�

pl_MINX minimum
�*,/�

pl_MAXX maximum
�*,/�

pl_LHMX upperhalf-maximumof
�*,/�

pl_UHMX lower half-maximumof
�*,-�

For convenienceCEN is identicalto pl_CFWHM .

4.7 Energy

Here commandsrelatedto the monochromatorare given. Warning! Energies in specare given in

keV andnot in eV! Make shureto type moveE 7.930, do not forget the dot if you want to go to the

gadolinium 0%121 -edge.Do not mix it up with theHASYLAB standart.The6ID-D SideStationis using

a specialcustomdesignedmonochromator. In additionto thecommandsmentionedin this sectionthe

commandsspecialfor thesidestationaredescribedin section4.11.6.
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getE displaystheactualenergy

moveE energy movemonochromatorto energy.

setEenergy this commandrecalibratesthemonochromatormotors.Never useit unlessyou arereally

knowing whatyouaredoing

ana_elastvalue drivesthethetaandtwo thetaof theanalyser(tha,ttha)to thecorrectpositionsfor the

actualenergy. For this purposeto the variableANALYSER_d_spacinghasto be assignedthe

correctvalue. If this is donetheanalyserwill alsobemovedautomaticallywhenever theenergy

of themonochromatoris changed(alsoin anEscan(section4.6)). To omit thisassignavalue 34�
to ANALYSER_d_spacing. If anenergy is submittedasanarguementto ana_elasttheanalyser

will notbemovedbut thepositionswill becalculatedandshown. This is for testingpurpose

setanalyser calculateslatticesconstantsfor differentanalysers.This is a commandonly availableat

the6ID-D SideStation.Shouldbeself explanatory.

specis internallyworking with thewavelengthlambda,which is accessiblethroughtheglobalvariable

LAMBD A. With thecommandcalcE which is automaticallyinvokedby moveE, getE andsetEa new

value for LAMBD A canbe calculated. The Energy in keV caneasilybe calculatedwith the global

variablehc_over_eperforminghc_over_e/LAMBDA asis doneby getE.

4.8 Temperaturecontrol macros

Therearesomepredefinedtemperaturecontrolmacros:

te value readstemperatureor setssetpointif valueis supplied

teramp rampsa temperature

Thesemacrosareonly working if themacrossettempandmeasuretemparedefined.For anexample

to definethesemacrosseethe specmanualor call yoursystemadministrator.

4.9 UB-matrix

List of usefullcommandsrelatedto theUB-matrix:

4.9.1 Commandsfr om

ca h k l calculatepositionsfor h k l
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ubr h k l move to positionh k l

wh displayh, k, l, tth, th, chi, phi, etc.

pa displaygeometryparameter

showUB Displaysthe actualusedUB-matrix. Pleasenote that it differs by a factorof 	�5 from the

resultsof theprogramrafin,alsothematrix wastransponated.

enterUB enablesyou to enteraUB-matrixdirectly.

setlat setsthe latticeparametersof thesample.Is is alsopossibleto setdirectly the reciprocallattice

parameterswith setrlat

or0 setactualpositionto befirst orientationreflection

or1 setactualpositionto besecondorientationreflection

setor0 andsetor1samelike thecommandsor0 andor1 but not theactualpositionis used,youhave to

enterthepositionof thereflectionsmanually

or_swap exchangefirst andsecondorientationrelectionsetwith thecommandsor0 andor1

savegeo prints all informationnecessaryfor UB-matrix or monochromatorsetupon the screen.The

useris responsiblefor printing thisor writing it into thelogbook!

save executessavegeoandsaveusr andsavesit to harddisk. saveusr is normallyemptyandcouldfor

examplecontainuserdefinedglobalvariables

cuts displaysthe angleswhich th, chi andphi will not crossbut insteadreachthe position from the

otherdirection. cuts name value will changeoneof them,cuts value value value value will

changeall four

setmode setsthemodetheUB-matrix is working in. Valueis storedin variableg_mode. For explana-

tion executecommandsetmodeor look into the specmanual[Spe99]

fr eezevalue Freezesdependingon the mode(seesetmode) oneor more anglesto the actualvalue

or if parametervalueis suppliedto thesuppliedvalue. This is exspeciallyusefull if you always

want to go to your reflectionsis oneor moreanglesfixedregardlesswheretheactualpositionof

this anglesis. Thecommandis rewokedwith thecommandunfr eeze. Thecommandpr_fr eeze

displaystheactualfrozenvalues

setsectorvalue chosesasymmetrytransformationoutof 8 possibletransformations,value0 meansno

transformation.Seethe specmanualfor andetailedexplanation[Spe99]

sectorsH K L displaysall motorpositionsfor all possiblesectors

setaz setazimutalreference
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startgeo asksfor all necessaryinformation,executingthe commandssetmode, setsector, setlat and

setaz

czH0 K0 L0 H1 K1 L1 calculatezone:prints thevaluesof chi andphi neededto put two vectorsin

thescatteringplan

mz H0 K0 L0 H1 K1 L1 move zone:calculatesthenecessarychi andphi, movesthereandthengoes

into thefixedzonemode(g_mode= 2)

szH0 K0 L0 H1 K1 L1 set zone: calculatesthe necessarychi andphi and thengoesinto the fixed

zonemode(g_mode= 2), freezingchi andphi on thesevalues

calcG calculatesthe UB-matrix. This routineis normally calledby all commandswhich changethe

configurationof theUB-matrix, for exampleor0 andor1

reflexH K L storesthe actualposition as reflex namedH K L in a file. Before the first reflection

canbe storedcommandreflex_beghasto be executed. After all reflectionsarestoredexecute

reflex_end. Follow theinstructionson thescreenif you wantobtaina new UB-matrix from a fit

of thesereflections

calcL afteracustommadeUB-matrixwasenteredor fittedwith thereflexcommands,calcL calculates

thelatticeparametersfor therealandreciprokallatticefrom theUB-matrix

Thefollowing commandsarecustommadecommands,definedin thefile hp_ubm.mac,see4.11.11.

richt smallprogrammthatcalculatesreflex positionsfastandefficientandis in principleself-explanatory,

at leastif youunderstandgerman

theta0 this commandreadstheinformationaboutthetwo reflectionsfrom which theUB-matricewas

derivedandcalculatesa correctionfor two thetaandthe latticeconstant.It worksonly for cubic

systemsor if bothreflectionsusedpointingin directionswith thesamelatticeconstant

ubm_readfilename readsa UB-matrix from filename. If filenameis not given it will be readfrom

ubfrom.raf.AfterwardsUB-matrix will betransposedandmultiplicatedwith a factor 	�5 to make

it workablewith spec.

For adefinitionof theUB-matrix see[Bus67].

Smalltrick if youonly planto do measurementsin onedirection:Measuretwo reflections,for example

(0 0 2) and(0 0 4) anddoacorrectionwith theprogramtheta0. Afterwardswith thecommandsor0 and

or1 usethesamereflection(e.g. (0 0 4)) for theUB-matrix, but nameit (0 0 4) for or0 and(0 4 0) for

or1. Of courseyou getanerrormessage.Now setoneof thevariablesg_u12or g_u13,they represent

chi andphi of thesecondreflection,to a valuewhich differs by 90 degreefrom theoriginal one. You

now havecreatedavirtual (0 4 0) reflection.To calculateanew UB-matrixfinally executethecommand

calcG. You now have a UB-matrix which shouldwork perfectin the (0 0 4) directionbut containsno

informationaboutotherdirections.
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4.10 Tips for programmers

Usefull macrosthatshouldbe loadedat each specsessionwetheror not you arestartingfreshcanbe

saved in thefile spec.macin thecurrentdirectorywhere specis executedor in thefile site.macin the

specddirectory, usually/usr/local/lib/spec.d. In additionsitemacroswhichonly shouldbeloadedwhile

startingwith optionfreshshouldbesavedin site_f.mac.

Very importantfor programmersis alsothe possibility to executeloops,this is doneby thecommand

for. A shortexamplefor doingamesh-scanmanuallyfollows:

for (i=20; i<=21; i+=0.1) {

umv th i

lup tth -1 1 20 1

}

Also a while commandusingtheC-syntaxexists.

Very important:Whendefiningmacrosput thecompletemacroin a 6�7 surroundingif youwantto avoid

thatlocal definedvariablesbecomeglobalknown.

_check0motor checksif amotornameis valid

move_em is a macrothatstartsall motormovementswith thebuild in functionmove_all. Beforethe

movementstartsthemacrouser_premove is executedandafterwardsuser_postmove. Both are

normallyemty.

show_cnts readsthescalersandshows thecontentsbut did not countby itself

4.11 Explanation of the differ ent custommademacros

In this sectiona collectionof macros,sortedby the filenamesin which they aredefinedis explained.

They arenot of generalinterestfor every userbut might be usefull for specifictasks. At the 6ID-D

SideStationmostof thesemacrosarepreloadedby themacrosite_f.macwhich is residingin thehome

directoryof specmacros(normally in /usr/local/spec/lib/) at the beamlinecomputerandexecutedat

every freshstart.

4.11.1 hp_fio.mac

Thispackagecontainsmacroswhichareusefullfor peoplewhoarefamiliarwith theHASYLAB, DESY

programspectraandareusingit for their dataanalysis.The packageredefinesuserentry pointssup-

portedby the standart.macpackagedeliveredwith specto write fio-files. In addition the following

commandshave beendefinedto do thesetupof thepackage:



24 Chapter4. spec

fio_show_settings shows if thewriting of fio files is in use

fio_new_filename this commandis usedto start creationof fio files or to changethe nameof the

createdfio files

fio_new_copy if fio filesarecreatedandthebeamlinecomputeris ableto usessh(not thecasefor ID-

B) andhasanauthorizedkey on anothersystemthiscommandcanbeusedto setupanautomatic

copying of thefio files to thesecondcomputer. Might beusefullasbackupor for dataanalysis

Seealsosection3.2.3for anexplanationof thesecommands.

4.11.2 GPIB macros

NormallyGPIB andserialinput andoutputis directly supportedby spec. Becauseof theproblemwith

thegenericEPICSserialandGPIB supportit is necessaryto have specialmacrosavailablewhichallow

usersa conveniantandconsistantway to addressexternaldevices. Themacrosin this sectionprovide

theuserswith thefollowing two commands:

hp_gpib_getaddress readsa valuefrom a serialor GPIB device. Addressis theGPIB addressof the

device if it is a positive integer, the absolutvalueof addressis the serialaddressof the device

if addressis a negative integer. Becausespecdoesnot supportuserfunctions(at leastnot very

easy),thereturnvaluewill befoundin thevariableGPIB_val

hp_gpib_put addressvalue writesvalueto theserialor GPIB device address(seeabove)

Becauseof specproblemswith the properhandlingof value which canbe a string or a variableit is

stronglyrecommendedto usethecommandin thefollowing way: dummy = “test1234”;hp_gpib_put

addressdummy Usageof for examplehp_gpib_put 24 “SETP? 1” which is a typical commandfor

the lakeshoremodel340will leadto strangeerrormessages.dummy = “SETP? 1”;hp_gpib_put 24

dummy is theworkaround,soonly usevariablesasargumentfor hp_gpib_put.

If only thehp_gpib_getandhp_gpib_put commandsareusedmacroscanbeeasilyinterchangedbe-

tweenbeamlines.For examplehp_SI_controller.mac(section4.11.3)andhp_lakeshore340.mac(section

4.11.4)only usethesetwocommandstocommunicatewith thedevicesindependentif they areconnected

to theserialportor theGPIB.A beamlinespecificmacropackagethanconnectsthesetwo commandsto

theactualusedserialportor GPIB.Two examplesaregiven,section4.11.2for sector
���

, BESSRC-CAT

andsection4.11.2for sector� , 8 -CAT

hp_gpib_11id.mac

At BESSRC-CAT agpibcardis usedwhich is supportedby spec. Thushp_gpib_11id.macis veryshort

andthecommandshp_gpib_getandhp_gpib_put areonly projectedto the speccommands.Only a
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terminatingcharacteris addedif necessary.

hp_gpib.mac

At the 8 -CAT 6ID-B Main Stationand6ID-D SideStationEPICSgenericserialandGPIB recordsare

usedto communicatewith for exampletemperaturecontrollers. This complicatesthe communication

with devicesandmadethedevelopmentof hp_gpib.macnecessary. Thesemacropackagesupportsboth

thegenericserialrecordandthe genericGPIB record. It allows the usageof several GPIB devicesat

thesametimeeventhoughonly onegenericGPIBrecordis availableandhandelsall necessarychanges

which have to be madeto the genericGPIB recordautomatically. It hasto be configuredproperly

which is normallydoneby thesystemadministrator. For configurationreadthesourcecodein thefile

hp_gpib.mac.

4.11.3 hp_SI_controller.mac

Thisisapackagefor theuseof aScientificInstrumentstemperaturecontroller. It requiresthathp_gpib.mac

is loadedfirst. It is not recommendedto usetheScientificInstrumenttemperaturecontrollerin experi-

ments,it is outdatedhardware,for examplethetemperaturesetpointcanonly bechangedin �:9 � K steps.

Thispackageredefinesthemacrosmeasuretempand_settempsothatthetemperaturecommandssup-

plied by standart.mac(seesection4.8)areworking.

4.11.4 hp_lakeshore340.mac

Thehp_lakeshore340.macpackageis for theusewith a lakeshoremodel340temperaturecontroller. It

workstogetherwith packagehp_gpib.mac(see4.11.2),this packagehasto beloadedfirst. It hasthree

main funtions: Changethesetpointandmeasurethe temperaturesduring thescan.Themeasurements

are doneduring the scalersare busy with counting, look into the sourcecodefor details. Second,

write andreadsensorcalibrationcurvesto andfrom thelakeshoreandthird, allow theconfigurationof

importandparametersandallow to save or readthemfrom harddisk.

lakeshore340_help Displaysashorthelpof all commandsandalsoshowsthevaluesof globalvariables

usedto configurethelakeshoremacros.

lakeshore340_config_settempconfigurestheglobalvariablesfor thesettempmacro

lakeshore340_read_curve curve_numberfilename Readsa curve anddisplaysit. If optional file-

nameis givenit will bewritten to harddisk

lakeshore340_write_curve readsacurve from diskandsendit to thelakeshore
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lakeshore340_settingsoption executeprogramwithout parameteroption, it will show all possible

valuesof mode.Allows to change,save, restoreof lakeshoreparameters

lakeshore340_set_pid changesPID parametersandheaterrange

lakeshore340_set_modechangestemperaturecontrolmode

lakeshore340_set_control configurescontrolsensor

lakeshore340_set_zoneconfiguresonezoneof PID parameters

lakeshore340_set_ramp configuresrampparameter

lakeshore340_set_settle configuressettleparameters(lakeshoresignalswith statusbit if temperature

is stable)

For the lakeshore340_set_pidandthe lakeshore340_set_rampcommandparameterscanbesetup on

thecommandline, justenterthecommandfollowedby theappropriatenumberof parameters(4 and2).

This shortdescriptiondoesnot replacethemanualof the lakeshore340 model. Readthemanualund

usethehp_gpib_put andhp_gpib_getcommandsto write yourown macros.

4.11.5 hp_move.mac

Thehp_move.macpackageprovidesthecommandsgmv, gmvr, ugmv, ugmvr, whichareableto drive

oneto tenmotorsat thesametime. This packagemight beusedto replacetheold move commandsof

standart.mac.For adescriptionof thesecommandssee4.3.

4.11.6 hp_mono_6idd.mac

Themacrohp_mono_6idd.macprovidesspecialcommandsfor operatingthe6ID-D SideStationmonochro-

mator. Thesespecialcommandsareneededfor two reasons:First the6ID-D SideStationmonochroma-

tor consistsof threemonochromatorcrystalpairsandthesemacrosenabletheuserto easilyexchange

them. Secondthe secondmonochromatormovesover a large distance. If the energy is changedby

severalMeV arealignemendis necessary.

setmonovalue This macroreplacesthe setmonomacrodistributed with spec. The original macro

canbe found under_setmono. With the setmonocommanda monochromatorcrystalpair can

be choosenandspecautomaticallymakesall changesnecessaryto changethe monochromator

crystals. If value is the numberof a valid monochromatorcrystalpair the changewill be done

immidiately, otherwiseaninteractive menuewill bedisplayed



4.11. Explanationof thedifferentcustommademacros 27

mono_accept_positionenergy The 6ID-D Side Stationmonochromatorcovers a very large energy

interval. Themonochromatoris workingverystablebut if big changesin theenergy aremadethe

alignementof themonochromatorchangesa little bit. Oncethemonochromatorhasbeenaligned

for a certainenergy mono_accept_positioncanbe usedto calibratethe monochromatorto the

correctenergy. Warning! Do not usethe standart speccommandsetE for this purpose,it will

work for the moment,but the energy calibrationof the monochromatorwill be lost in the long

term.

mono_calc_positionenergy calculatesthetheoreticalpositionsfor themotorsmonu,mondandmon-

trav for agivenenergy.

mono_calc_energy_range calculatestheenergy rangewhichiscoveredby theactuallyusedmonochro-

mator.

mono_show_settingsn shows all parametersfor themonochromatorwith numbern, if no numberis

suppliedit shows theparametersfor theactuallyusedmonochromator.

mono_show_all shows all parametersfor all availablemonochromators.

mono_align_crystals This macroalignsthebeamon thesecondmonochromatorcrystal.To do sothe

secondmonochromatoris movedto severaldifferentpositionsandateachpositionascanwith the

� of thefirst monochromatorcrystalis done.Therangewherethesescansaredonedependson

theenergy andthechosenmonochromatorcrystalpair. Thismacrodoesnotdoany dataanalysis.

Theuseris responsibleto analysethedataandto choseasuitablepositionfor themonochromator

pairs.

mono_save_valuesfilename all relevantinformationaboutall threemonochromatorsis storedin afile

namedfilenameon the harddisk. To resetall variablesto thesevaluesexecutethis file with the

commandqdofile, for anexplanationseesection4.2.Theseinformationis alsostoredonharddisk,

whenever for examplethecommandmono_accept_positionis executed.Thefiles arestoredin

the subdirectorymonochromatorin the SPECDdirectory. This is normally the directorywhere

for examplethestandartmacrosof specareplaced.To seewherethis is just typep SPECD.

_mono_determine_crystal This macrodetermineswhich crystal is actually in useby looking at the

positionof motor m1_xtal, the crystalchangerof the first monochromatorandthanassignsthe

numberof thecrystalto theglobalvariablemon_num.

4.11.7 hp_motor_6idd.mac

The commandsdefinedin the file hp_motor_6idd.macareusedto control the specialHuberdiffrac-

tometerif the6ID-D SideStation.The 	�� rotationfor theverticalscatteringmodeof thisdiffractometer

consistsof two translationsandone rotation. All motorsof the 6ID-D SideStationaredescribedin

section2.2. In thismacrothemovementof thevirtual motorsdescribedin table2.1is implemented.All
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motormovementsarenormallydoneautomatically, thefollowing commandsareintendedfor thesetup

of thediffractometer.

diffractometer_mode_changevalue Changesthe modein which the virtual motorsoperate.Mode

� meansno couplingbetweenvirtual andreal motors,all movementsof virtual motorswill not

affectany realmotor. Mode
�

meansthediffractometeris in verticalmodeandmode 	 meansthe

diffractometeris in horizontalmode. If virtual motorsareusedin this modethe corresponding

realmotorswill move. Seesection2.2 for a detaileddescriptionwhich motorsarecoupled.If no

valueis giventhecommandwill show theoptionsandaskfor avalue.

ana_elast seesection4.7

setanalyser seesection4.7

To beableto simulatethevertical 	�� rotationthreevariableshaveto beset.This is donein thefirst lines

of the file hp_motor_6idd.mac,for theactualvaluesseetable4.1. The variabledist_sample_analyser

definesthedistancebetweenthesamplemountedin thecenterof rotationof thediffractometerandthe

analyser. During thesimulated	�� rotationthis distancewill stayconstant.Thevariableszero_tt_yand

zero_tt_zdefinethe positionof the motorstt_y and tt_z for 	��<;=� . For tt_y this is the difference

betweenthe zeroof the encodersandthe beamhight, when the beamis going throughthe centerof

rotationof the diffractometer. Becausein the momentthe encoderfor motor tt_z is not working the

zeroposition is determinedby usinga plumb to put the analyserdirectly above the sampleposition.

Therefore,zero_tt_zanddist_sample_analyserhave thesamevalue.

Variablename value

dist_sample_analyser ��	�
+9>� �
zero_tt_y 
?9>	��
zero_tt_z ��	�
+9>� �

Table4.1: Actual valuesfor the variablesusedfor the setupof the virtual 	�� movementin vertical

scatteringgeometry

4.11.8 hp_mca.mac

TheCanberraDetectorsystemusedat the6ID-D SideStationis operatedthrougha Canberracomputer

interfacecalledAIM 556. This AIM controlsa digital signalprocessor(DSP)with integratedsupport

of a multi channelanalyser(MCA) anda high voltage(HV) power supplyfor thedetector. Thereare

severalMEDM screensavailableto control theHV power supplyandtheDSP. In additiona graphical

displayof the MCA is provided. The setupof the HV power supplyandthe DSPshouldbe doneby

experiencedstaff members. Normally not two many changesshouldbe necessary. Two remarksto

operation:
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� TheDSPcanbeusedin coincidenceor anticoincidencemode. It is only countingif the regular

countersarerunningor not runningat thesametime,respectively.

� it is possibleto connectan analogsinglechannelanalyser(SCA) to the testoutputof the DSP,

thiswaytheDSPis usedasanordinaryamplifier. Thismakeslife a lot easier, becausetheregular

counterscanbeused.

Warning!hp_mca.macrequiresthathp_fio.macwasloadedbeforehp_mca.mac.

The MCA featuresareavailablein spec, they areprovided by the macropackagehp_mca.mac.This

packagedoesnot useany specificcommandsof theDSPandthereforeshouldwork togetherwith any

MCA systemsupportedby EPICS.This packageonly providesbasicfeatures.In themomentthedata

is only storedin thefio formatof Spectra.During countingdonewith this macropackagethedisplay

of theMEDM window is not updated.Thereasonis thatupdatedconsumeto muchtime sothatnot all

photonswill becollectedif theMCA is readout.

mca_countfilenametime The mcacountsfor the given time andthe result is saved into a file with

namefilename. Both argumentsareoptional. If only oneargumentis given that mustbe time.

If no or only oneargumentis giventhefilenameis constructedfrom thevariablesMCA_NAME

andMCA_NUMBER .

mca_new_filename Use this commandto definea filenameand a startingnumber. Whenever the

mca_countcommandis usedwithout theoptionalfilenamethenamedefinedin hereis used.If

MCA filesarewrittenduringscansthey will havethenameof thefio file with anadditionalnumber

correspondingto thepoint in thescanwheretheMCA spectrumwastaken. If no FIO_NAME is

definedtheMCA_NAME will beusedandtheuseris responsibleto keeptrackwhichfile belongs

to whichpointandscan.

mca_mode_changenumber TheMCA macroknows threemodes:

0 - MCA not in use

1 - MCA in usebut only regionsof interest(ROI) arereadout

2 - MCA in use,ateachscanpoint aMCA spectrumis written to disk

Argumentnumberis optional,if omittedpossibleargumentsareshown andtheuseris asked for

his choice.

mca_energy_calibration With this commandtheusergetsaneasyinterfaceto do anenergy calibra-

tion. In principlenothingmoreisdonethendefiningfourvariables,MCA_cal_ch1,MCA_cal_ch2,

MCA_cal_ener1andMCA_cal_ener2.Two channelnumbersandthecorrespondingto energies

areneeded.For the6ID-D SideStationa @BADCFE sourceis agoodchoice,it hastwo linesat
� 	�	 keV

and
� ���?9>
 keV.

MCA datafiles will beautomaticallycopiedto thesameplacelike thefio files, seesection4.11.1for

explanationhow to copy files.
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4.11.9 hp_DAC_vmic4116.mac

Themacrosin this file control theVMIC 4116digital analogconverter(DAC). This device is a 16 bit

DAC which is ableto provide voltagesin therangefrom $ � � V to G � � V.

dac_volt channelvalue Applies a voltageto oneof the eight channels.Channelhasto be a value

between� and H , valueis thevoltagebetween$ � � and G � �
dac_bit channelvalue Applies a voltageto oneof the eight channels.Channelhasto be between�

and H , valueis abit valuebetween� (correspondsto $ � � V and ��
�
���
 (correspondsto G � � V)

dac_init This commandinitialises the DAC. This commandis automaticallycalled by dac_volt or

dac_bit if necessary. It shouldonly benecessaryif theVME cratewasswitchedoff. Nevertheless

thiscommandcanbecalledatany timewithout doingany harm.

4.11.10 hp_filter_6idd.mac

hp_filter.maccontrolsthefilter. It alsocalculatestheabsorption.All valuesareautomaticallystoredin

eachscan.It is alsopossibleto calibratethefilters at certainenergiesandhave thosecalibratedvalues

written into thedatafiles. Seesection4.1 for commandsfor explanationof theatten commandwhich

controlsthefilters. In additiontherearesomemorecommandsin thisfile whichmight beusefull:

marshutter word Opensor closesa small shutterbuilt by PeterHiller which might be very helpfull

togetherwith theimageplatesystem.Wordhasto bereplacedby openor close.

absorption Calculatesabsorptionvalues

filter_calibration This commanddoesanautomaticcalibrationof thefilter bankwhich is actuallyin

useby changingtheintensitywith detuningthemonochromatorandmoving thefilters out of the

beamoneby oneat thesametime. Thiscommandmightnotwork correctlyandis veryprimitive.

It shouldbereplacedassoonaspossiblewith a programmwhich usesbothfilterbanksinsteadof

detuningthemonochromator.

filter_show_calibration bank Shows if the filter bankwith numberbankhasbeencalibratedandif

this is thecaseshows thecalibration

filter_save_calibration filename Savestheactualcalibrationof bothfilter banksin a file namedfile-

name.Thisfile canlaterbeexecutedwith theqdofile commandto regainthestoredvalues

4.11.11 hp_ubm.mac

hp_ubm.maccontainsmacroswhich allow you to do somecalculationsrelatedto the ub-matrixand

otherusefullstuff. Seesection4.9 for details,all commandsof this macroarelistedin thesectionwith
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the custommadecommands.Originally this macropackagewas intendedto work togetherwith the

rafinprogramwhich refinesUB matricesfrom agivenlist of reflectionsandprovideotherusefullthings

relatedto UB matrices.Unfortunatelyit wasneverfinished.Theonly thingswhichareusableright now

is the theta0 commandbasedon anold fortranprogramfrom ThomasBrückel which helpsto setup a

UB matrixfrom two reflectionsfor cubicsystemsandthehp_read_ubmcommandwhichis ableto read

outputfrom rafin into spec. richt is a smallprogrammto calculatethepositionsof reflectionswritten

by OliverHermannSeeck(unfortunatelyin German).

4.11.12 hp_mar.mac

Themacrohp_mar.macis apreliminarymacroto controltheMar ImagePlateScannerwith specwritten

on November27th,2001duringa beamtimeat the6ID-D SideStation. It is not fully testedbut it was

workingduringthatbeamtimeandit is only providing verylimited supportof thefeaturestheMar Image

PlateScanneroffers.Feelfreeto improve it.

Known bugs:Sometimesa commandis givenby specandnever reachestheMar ImagePlateScanner.

Commandsaretransferedby the programpackagesshwhich is oneore two timesa day not working

reliable.Also keepin mindthatthispackageis onlyworkingif thereisaworkingandcompatibleversion

includingpublicandprivatekey infrastructureon thebeamlineandimageplatecontrolcomputers.Due

to changesin theoperatingsystemsof thecomputerstheusedsshandscpcommandsmight have to be

modified.

Thereis oneimportantglobal variable: MAR_ON . If MAR_ON is greaterthen � The small shutter

build by PeterHiller will beopendandclosedfor eachcountingcommand.

mar_show_settings Shows theconfigurationof theMar ImagePlatescannercontrolvariables.

mar_setup ConfigurestheMar Imagescannercontrolvariables.

mar_execute Sendsacommandto theMar ImagePlateScanner.

mar_wait_for_imageplate Waitsuntil a commandis finishedon theMar ImagePlateScanner.

mar_read ReadsanderasestheMar ImagePlateScannerandwaitsuntil it is finishedandreadyfor

thenext exposure.

4.11.13 dw_shutter.mac

dw_shutter.macwritten by Didier Wermeillecontainsthecommandsshutter word, idbshutter word,

idcshutter word andiddshutter word. They areusedto opentheshutters.wordhasto bereplacedby

openor closeto openor closetheshutter, respectively.
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4.11.14 dw_pv.mac

This macropackagewritten by JonathanLangandDidier Wermeilleprovidescommandsto move and

scanepicsvariables,thecommandsaredescribedin section4.1.1.Onthe6ID-D SideStationaversionis

runningwhichautomaticallyexecutesthecommandpvdefineif necessary. Onthe6ID-B Main Stationif

oneof thePV macrosasksyou to executethecommandpvconfigandyoudonotwantto makechanges

to theconfigurationfile it is sufficient to executethecommandpvdefine.

4.11.15 dw_escan.mac

In this macrowritten by Didier Wermeillethe Escancommandprovided within the specpackageis

redefined.Duringeveryenergy scantheactualQ-positionateachenergy will bewritten to thedatafile.

Themacrosin hp_fio.macwill automaticallynoticethischangeandtheQ-positionsarealsowritten into

thefio files.
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Data analysiswith spectra

Spectrais a beamlinecontrol anddataanalysisprogramwritten by ThorstenKracht from Hamburger

Synchrotronstrahlungslabor at DeutschesElektronensynchrotron. It is widely usedat Institutefor Scat-

tering Methodsfor dataanalysisbecauseit usesthe fio standartfor datafiles definedat Hamburger

Synchrotronstrahlungslabor. Therefore,to keepthe compatibility with datataken at Hamburger Syn-

chrotronstrahlungslabor it wasdecidedto implementSpectraasthestandartdataanalysisprogramat the

6ID-D SideStation.

Spectrais installedon all unix mashinesbelongingto thesidestation.It is not recommendedto useit

directly on thebeamlinecomputer. For usetogetherwith datacreatedat the6ID-D SideStationthere

are the idduseraccountsat idefix.mu.aps.anl.govand mar.mu.aps.anl.gov. For usetogetherwith data

createdat the6ID-B Main Stationtherearetheuseraccountsuserat idefix.mu.aps.anl.govandidbuserat

mar.mu.aps.anl.gov.

Spectrais only runningwhena X-connectionis availablefor graphicsoutput.To startspectraenterthe

commandspectra in any terminalwindow.

5.1 Getting spectrato run properly

WhenSpectrais invoked it automaticallyreadsthefile spectra_ini.grafrom theactualdirectory. If this

file is notpresentit triesto readthespectra_ini.grafile from thehomedirectoryof theuser. In all of the

above mentionedaccountsa spectra_ini.grafile is presentin thehomedirectory. Normally no changes

to thespectra_ini.grafile arenecessary.

spectra_ini.gracalls a file namedset_names.grawhich hasto be presentin the directory from which

Spectrawasstarted. In this file it is definedwhich informationof the scansis plottedandwhat the

filenamesto look for are.

To get spectrarunning this file hasto be adoptedto your setupof spec. The first block in this file



34 Chapter5. Dataanalysiswith spectra

 Date: Mon Mar 5 05:09:57 2001

 Fluoreszence: 2345.189

 Type: ascan tth 3 23 2000 10

 Q−Pos.: (4.88458  0.99378  0)

 sample time: 10

 Integr. Int : 1849

 Peak Pos : 3.73

 Scan: /home/idduser/data/align04_856

 Ring cur.: 78.5167  Monitor: 756375.4

 Peak Int : 9116

 Midpoint: 3.73361

 CMS: 12.7813 FWHM: 0.0444

 Energy: 100.646 keV

 Temperature: 13.45116

 Filter: 32.85 (0 mm Alu, Transmission: 1)
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Figure5.1: Examplefor a typical spectrapictureof a dataset. Herescanalign04_856.fiois shown,

a 	�� scanof a Si powder samplemeasuredat
� ��� keV. The detectorsignal is shown in the lower left

corner, themonitorsignalandthering currentin theupperleft cornerandthesampletemperatureand

for exampleafluorescencemeasurementon theright. In additioninformationaboutthescanin general,

thepeakin thedetectorwindow andaveragesof theotherfor datasetsdisplayedareshown.

containsdefinitionswhichenablesthemacroto accessthedatafilescreatedduringthebeamtime.

store_zone ;<IJILKM9LNPORQ�ODSJS Givesthedirectorywherethefio filesarecopiedfrom thebeamlinecomputer.

Pleaseuseexactly thisnotation,K marksthehomedirectoryof theusersoin thisexampleit links

to /home/idduser/data/if idduseris theusername.Relative links arenotpermitted.

filename ; "align04_" A filenameis assigned.Thus files namedalign04_xxx.fiowill be analysed

wherexxx is replacedby scan_numberwhich is only initialised in set_names.graandcanhold

any integernumber.

get_zone= "specadm@muhex.mu.aps.anl.gov:/export/home/spec/hp/data/" If afio file isnotpresent

in thedirectorygivenby store_zoneSpectratriesto copy it from thedirectorygivenin get_zone.

Heretheformatis user@computer:directory/, theusualformatfor thescpcommand.

In additionfivemoresymbolshave to bedefined:



5.2. Commandsusefullfor dataanalysis 35

detector ; det

monitor ; mon

current ; cur

countera ; coa

temperature ; DegK_sample

Thisway theusercanchosewich informationis displayedin whichwindow. Thesymbolshave to have

theexactnamesgivenin this example,thanthenameof acolumnout of the specdatasetsis assigned,

for exampledet. If thesymbolis not definednothingwill bedisplayedexcepta columnwith thesame

nameexists in the specdatasets. Oncethesedefinitionsaremadeat the beginning of a beamtime

normallyno changesarenecessaryany more.

5.2 Commandsusefull for data analysis

Spectrais a very powerfull programmwith lots of possibilitiesto treatdata. But it takessometime to

getusedto its commands.Thisshortmanualis in noway intendedto replacetheSpectramanualwhich

canbefoundon theHamburgerSynchrotronstrahlungslabor webpages.In this sectionfour commands

will be explainedwhich allow even userswithout any experienceto displayandprint their datato be

ableto checktheprogressof their measurementsduringtheexperiment.

singlexxx displaysthe scanwith numberxxx asseenin figure 5.1. If no numberis given the scan

following thelastscandisplayedwill beshown (single_plot_6idb.gra).

multi xxx multi searchestheharddisk for thehighestscannumberandthanwaitsfor thenext arriving

scan.Oncethis scanarrivesit is displayedandmulti waits for the next scan.The programcan

be abortedby hitting the spacekey. It is only necessaryto supply a numberxxx if thereare

alreadyseveral thousandscanson the harddisk andyou do not want the programwastingtime

with finding thelastnumber. If xxx is suppliedthesearchstartswith xxx (auto_plot_6idb.gra).

hplot theactualcontentof thegraphicwindow of Spectrais sendto thebeamlineprinter(plotit.gra).

settings Shows theactualconfigurationwhich wasdonein set_names.graasdescribedin section5.1.

This commandalsoshows the statusof two more variables:yeslaserandnolaser. The choice

of nameshashistoricalreasons.If thevariableyeslaseris defined(just assignany numberat the

commandline,for exampleyeslaser=42)everyscandisplayedby singleor multi will automatically

beprintedon thebeamlineprinter. If nolaseris not defined(to revoke a definitiontypenolaser=

at thecommandline), apostscriptfile will becreatedfor eachscanwith thesamenameandin the

samedirectoryof thefio fileswith extension“.ps” (settings_spec.gra).
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hilfe This givesashorthelpandshows somevariables(hilfe_spec.gra).

after This commandshouldnotbecalledby users.This is themacrowhichdisplaysthescansandit is

calledby singleandmulti (after_spec.gra).

All thesecommandsare symbolswhich are definedin spectra_ini.gra.You can not make changes

directly to theseprogramsbecauseon the computersfor dataanalysisthey arestoredin the directory

/home/hupfeld/common/.Youhave to copy thesemacrosto adirectoryof yourchoiceandmodify them

there.All you have to do afterwordsis to changethesymboldefinitionsin spectra_ini.graso that they

arenow pointing to your directory. Pleasedo not changethespectra_ini.grafile in thehomedirectory.

Copy it to yourdirectoryandmake thechangesthere.If youstartSpectrafrom yourown directorywith

a spectra_ini.grafile presenttheonein thehomedirectorywill not be read. Samerule appliesfor the

set_names.grafile.
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Using the imageplate scannermar345

Thissectionstill hasto bewritten. For ashortintroductionto thespecsoftwarewhich is ableto operate

themarimageplatescannerautomaticallyseesection4.11.12.

6.1 Taking your data home
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Chapter 7

Alignement of the 6ID-D SideStation

monochromator

In this chapterthegeneralprocedureto align the6ID-D SideStationfrom scratchis described.In this

chapteronlyproceduresaffectingequipmentof the6ID-D SideStationaredescribed.Beforeany work is

doneon thesidestationit shouldbeassuredthatthe6ID-B Main Stationandits equipment,exspecially

thewhite beamslits andthemonochromatorarealignedproperly. Warning! All alignementprocedures

describedin this chaptershouldonly beexecutedby staff personalfrom ForschungszentrumJülichor

8 -CAT, which hasbeentrainedto do so. This chapteris not intendedfor beamlineguests.Whenever

this text refersto whitebeammaskor filterstherespectiveequipmentof the6ID-D SideStationis meant

andnotof the6ID-B Main Station.

In generalthe alignementof the 6ID-D SideStationshouldbe performedin sameorder like it is de-

scribedin this text. Neverthelessacompleterealignementof thebeamlinemight not benecessaryin all

cases.

Exspeciallythealignementof thewhite beammask(section7.1)andthefilters (section7.2) is critical.

Any misalignementof thosetwo componentscanleadto a waterleak insidethe UHV-vacuumof the

windowlessmainbeamlinewhichhasto beavoidedunderany circumstances.

7.1 Alignement of the white beammask

Thefirst stepsin thealignementprocessof the6ID-D SideStationaredoneoptically with thefluores-

cencesreenof the6ID-B Main Stationmounteddirectly in front of thewhite beamstopof the6ID-B

Main Station. To make surethatno beamlinecomponentsaredestroyed andthefluorescencesreenis

not burnedby thewhite beamtheundulatorgaphasto beopenedto at least 
D� mm sothatonly a few

Wattof powerareproduced.As asaftey precausionasktheflour coordinatorto setthelower limit of the

undulatorgapto 
D� mm. Thatway theundulatorcannot beclosedby accidentcausingseriousdamage
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to thebeamline.

Next put in thewhite beamstopin front of thewhite beammask. Remove thespacersbeforeputting

in the screencontrolledby the6ID-B Main Stationcomputer. The spacersnormally prevent the fluo-

rescencescreenfrom beinghit by thewhite beam.Thecameralooking at thefluorescencesreenhasto

berealignedbecauseit normallylooksat themonochromaticbeamof the6ID-B Main Station,which is

	�
 mmabove thewhitebeam.

Now try to getthewhitebeamthroughthewhitebeammask.Thefiltersandthemonochromatorshould

beatapositionwherethey do notobstructthebeam(seetables7.1and7.2).

To align thewhite beammaskthewholefirst monochromatorchambercanbemovedhorizontallyand

vertically with the two motorsm1_x andm1_y, respectively. Theapertureof the entrancesideof the

white beammaskis
� ���T	�� mm� (vertically � horizontally),thebeamis reducedto a maximalsizeof

	U�V
 mm� . Themaskshouldbe alignedoptically with thehelpof theabove mentionedfluorescence

screen.Warning! On thedownstreamsideof thefirst monochromatorchamberis a standfor thebeam

pipe. This beampipeis directly attachedto thefirst monochromatorchamber, thereforethestandhasto

bedisconnectedfrom thebeampipebeforethem1_xor m1_ymotorsaremoved. To avoid unwanted

movementsof thosemotoresthemotordriversarenormallyswitchedof. After alignementof themotors

youshouldconnectthestandto thebeampipeandswitchof themotordriversagain.

7.2 Alignement of the filters

Position F5 F4 F3 F2 F1 Hole

Filter empty AlCu AlCu Al Al

Oct2000 W��?9>W�
 ��W?9>W�
 
��:9>W�
 ��	?9>W�
 � 
+9>W�
 $X
+9L�
Table7.1: Positionof thewatercooledfilters in front of themonochromator(filter). Thereare 
 filter

positions,
�

empty, 	 aluminiumfilter and 	 aluminiumcoppercombinations,seperatedby
�

mm. There

is anadditionalhole,wherethebeamcanpassthrough.Thepositionsin thelastline arefrom thesurvey

doneby PeterHiller in October2000.

The first filter, a
�

mm carbonfoil is directly attachedto the white beammasked andpermanentlyin

thebeam.In additioneithera
�

mm aluminiumfilter or a combined
�

mm aluminium G � mm copper

filter canbe moved into the white beamwith a filter changer(filter). To align the filter horizontally

theundulatorgapshouldbeopenasdescribedin 7.1. Thehorizontalalignementis doneoptically with

themotorfilter. Thefilter is not correctlyalignedif any roundshapesof thebeamareobservedon the

fluorescencescreen.Thebeamhasa squaredsizeafter thewhite beammask,assuming,that thebeam

profile is definedby thewhite beammask.This is thecaseif thewhite beamslits in front of theKohzo

monochromatorarewide open. Try to centerthe filter horizontally. If thereis any cut off observed

vertically thefiltersarenotmountedat thecorrecthightwith respectto thewhitebeammask.Warning!

Do notproceed.Ask PeterHiller or ThomasBrückel for advice.
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Warning! Underno circumstancesshouldthefilter beexposedto thewhite beamwith closedundulator

gapif notall filter positionshavebeenalignedcorrectlyandoneof thefivefilter positionsis in thebeam

position.Thismight leadto seriousdamageto thebeamlineandawaterleakinsidetheUHV vacuum.It

is stronglyrecommendedthattheequipmentprotectionsystem(EPS)(seechapter8) is testedaftereach

realignementof thefilters.

Warning! Underno circumstancesshouldthe first monochromatorcrystalexposedto the white beam

with closedundulatorgapif thereis no aluminiumor aluminium-copperfilter in thebeam.This might

leadto seriousdamageto thebeamlineandawaterleakinsidetheUHV vacuum.

7.3 Alignement of the first monochromator crystal

Position
� 	 �

Crystal
� � ����� ��������� � ��� ���

October	������ � 
��:9>��� � �D	?9YH�� 
�
?9>���D

March 	���� � � 
��:9>��
 � �D	?9>
�
 
�
?9>�

Table7.2: Positionsof thecrystalsof thefirst monochromator(m1_xtal).Themaximumof � monochro-

matorcrystalsis implemented.Thepositionsin next last line arefrom thesurvey doneby PeterHiller

in October2000.Thepositionsin thelastline arefrom thealignementwith thex-raybeamfrom march

	���� � . To movethefirst monochromatorcrystaloutof thewhitebeammove
� � mmin positivedirection,

for exampleif the
� ��� ��� crystalis in thebeamgo to position ��
?9>� .

Oncethewhitebeammaskandthefiltersarealignedthe � -angleandthepositionof thefirst monochro-

matorcrystalscanbealigned.Warning! This procedurehasto bedonewith openedundulatorgap.To

dosothefirst monochromatorcrystalis driveninto thebeamusingmotorm1_xtaluntil roughlyhalfeof

thewhite beamis cut off. Thanmotormonuis useduntil thecrystalis parallelto thebeam.Thecrystal

is parallelto thebeamwhenarotationin positiveaswell asin negativedirectionleadsto a largercutoff

of thewhite beamseenon thefluorescencescreen.

In thenext stepthehorizontalpositionof thefirst monochromatorcrystalhasto bealigned.To do this

usemotorm1_xtalto determinethepositionwherethefirst monochromatorcutsoff thecompletewhite

beamandthepositionwherethewholewhitebeamcanpassthecrystal.Themeanof thesetwo positions

givesyou thepositionwherethecrystalis alignedin thecenterof thewhite beam.

This procedurehasto berepeatedfor all threemonochromatorcrystals.Whenthis is finishedthefluo-

rescencesreenhasto bepulledout of thebeamandthespacershave to be put backinto placeso that

thewhite beamcannothit thefluorescencesreenany more. In additionthecamerahasto berealigned

to look at themonochromaticbeamof the6ID-B Main Station,thepositionis 	�
 mm above thewhite

beam.

The alignementproceduresrequiringan openedundulatorgaparefinished,the 6ID-D SideStationis
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now ableto withstandthe full heatloadof the undulator. All the following stepsshouldbe executed

for oneof the threemonochromatorcrystalpairs. Onceonecrystalpair is fully alignedtheprocedure

shouldberepeatedtwo timesfor theothertwo monochromatorcrystalpairs.

To proceedclosetheundulatorgapto a valuearound
� 
 mm to 	�� mm. Thenext taskis to find there-

flectedbeamfrom thefirst monochromatoron thefluorescencescreenbehindthesecondmonochroma-

tor. This fluorescencescreenis operatedthroughthesmallTV-systempositionedcloseto thebeamline

computer. Thefluorescencescreencanbemovedin controlledby anelectromagnet.Thecamerais only

operatingwhile thecorrespondingswitchon theTV-systemis manuallyhold down. This is necessary,

becausethecamerascoolingsystemis not sufficient in vacuumsothecameracanonly beoperatedfor

shorttimeperiods.

Move the secondmonochromatorcrystal to a position,whereit is not in the beam(seetable7.3 and

rotateit sothatit is parallelto thebeam,thatmeansmovemotormonuto 	Z�&� . Youshouldpositionthe

secondmonochromatorchamber(motormontrav) somewherein themiddleof therailsystem,I usually

usedthevalue $Z	�	����?9>
�
 . Usethecommandmono_calc_positionto calculatethepositionof themotors

monu,mondandmontrav.

Now thereflectedbeamfrom thefirst monochromatorhasto befound. Thefluorescencescreenbehind

the secondmonochromatorhasto be put in and the cameraswitchedon. Look for the beama few

degreesaroundthe calculated� angleof the first monochromator. If no beamis found, the chi angle

of thefirst monochromator(motorm1_chi)hasto bechangedin �:9>
 degreestepsandthesearchhasto

berepeated.Oncethebeamfrom thefirst monochromatorcrystalhasbeenfoundalign with themotors

monuandm1_chithatit is easilyvisible in themiddlein thefluorescencescreen.

Thenext stepis to align the � angleof thesecondmonochromatorcrystal. Move motorm2_xtaluntil

roughlyhalf of thebeamis cut of by thesecondmonochromatorcrystal. This positionis of by several

millimetersfrom thepositionsgivenin table7.3,becausethebeamfrom thefirst monochromatorcrystal

is not in thecorrectpositionright now, thiswill bedonelater. Now align � rotationof thesecondcrystal

in thesameway asdescribedin section7.3 for thefirst monochromatorcrystal. But thealignedvalue

now correspondsto two timesyour calculated� value.

Now aprecisealignementof themotorm1_chihasto bedone.Move thebeamup with this motoruntil

youseeasharpedgein thebeamprofilewhichisstill cutoff by onehalf fromthesecondmonochromator.

Move m1_chiuntil this sharpedgeis in themiddleof thebeam.This sharpedgebelongsto thecrystal

holderof thesecondmonochromatorcrystalandgivesyou theupperandlower endof the 
 mm wide

crystal.Now movethebeamdown andrepeattheprocedure.After bothpositionshavebeendetermined

move thebeamto themeanof thetwo positions,this is thefinal positionfor m1_chi.

Finally � of thefirstmonochromatorcrystalhastobealigned.For thatreasonalignthesecondmonochro-

matorcrystal(motorm2_xtal)that it cutsof exactly half of thebeam.Now move thebeamwith motor

monua few hundretsof adegreethatwaythatit is still fully visibleonthefluorescencescreenandalign

thesecondmonochromatoragainin thecenterof thebeam.Now youcancalculatetherelationbetween
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movementsof m2_xtalandmonu.Movem2_xtalto thelastknown position(seetable7.3)andcalculate

whereyouhave to movemonuandmovemonuto thisposition.Thefirst monochromatorcrystalis now

aligned,a fine tuning will be donelateron. On the fluorescencescreenthe direct beamfrom the first

crystalmight beseenon theedgeof thesreen.This is normalanddependson thepositionof montrav.

If montrav is closeto zero(it is not recommendedto do thealignementat this position)thedirectbeam

shouldbefully visibleat onesideof thefluorescencescreen.

7.4 Alignement of the secondmonochromator crystal

Position
� 	 � 
 


Crystal empty testcrystal
� � ����� ��������� � ��� ���

October	������ � ��
+9>��W � ��
+9>��W � ��
+9>��W � ��
+9>��W H[
+9>��W
March 	���� � � 	�W?9>��
 ��W?9>W H��:9>


Table 7.3: Positionsof the crystals of the secondmonochromator(m2_xtal). A maximum of 

monochromatorcrystalscanbe implemented. � crystals,matchingthe crystalsof the first monochro-

matorareimplemented,onepositionis emptyandonetestcrystal(
���������

) is mounted.Thepositionsin

thenext line arefrom thesurvey doneby PeterHiller in October	������ . Thepositionsin thelastline are

from thealignementwith thex-ray beamfrom march 	���� � .
To find thereflectedbeamfrom thesecondmonochromatorcrystalis straightforwardbecausethefluo-

rescencescreenis verycloseto thecrytsalandthereforeit shouldonly benecessaryto scanmotormond.

Oncethebeamis foundthefluorescencescreencanbetakenout andthebeamshouldbeobservablein

the6ID-D hutch.It mightbenecessaryto optimizetheundulatorgapto getsufficient intensityfrom the

diode.

If majorwork hasbeenperformed,for examplethesecondmonochromatorcrystalshave beenreplaced

it mightbenecessaryto eitherscanm2_chito adjusttheheightof thebeamor to movem2_xtalto adjust

thehorizontalpositionof thebeam.In thesecondcaserememberto adjustmotormonuby thecalculated

dependencebetweenmonuandm2_xtalasdescribedin section7.3.

Onceyou have beaminsidethehutchscanmotormonuto make surethemaximumintensityis getting

through.Now thereis monochromaticbeaminsidethe6ID-D SideStation.

Now the fine tuning of the crystal positionshasto be done. Make sureall slit systemsin front of

thefirst diodein the 6ID-D hutcharecompletelyopendandall collimatorsareremoved. Startmacro

mono_align_crysals. This commandstartsa macrowhich measuresthebeampositionon thesecond

crystalby changing� of the secondcrystalanddoing a rocking scanwith the first crystal. That way

thebragganglefor thefirst crystal is determinedunderwhich thebraggconditionfor both crystalsis

fullfilled andthebeamhits thesecondcrystalin thecenter. Thedataof theperformedscanshasto be

analysedexternally, for examplewith theprogrammSpectra.
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The beampositionin the hutchcanbe alignedin a similar way. Positiona slit systemthat definesthe

beampositionin front of thepin diode.Now runscanswherethepositionof thesecondmonochromator

crytal (motor m2_xtal) is moved by a few millimeter, adjustthe � valueof the first monochromator

crystalaccordinglyanddo a rockingcurve with thesecondmonochromatorcrystal.This will move the

beamhorizontallyinsidethehutchthereforeit canbemovedto thepositionit is supposedto be. After

this alignementmacromono_align_crysalshasto be repeatedto make surethebeamis still centered

on thesecondmonochromatorcrystal.

Thiscompleteprocedurehasto berepeatedfor theothertwo monochromatorcrystalpairs.
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Equipment ProtectionSystem(EPS)

The equipmentprotectionsystem(EPS)protectsthe componentsof the undulatorbeamline6ID of

damageby monitoring the stateof all necessarycomponents.Most of the componentsbelongto the

6ID-B Main Stationor both stations. In this chapteronly a brief overview of the componentsof the

sidestationwhich areprotectedby the EPSis given. The EPSitself shouldonly be operatedby staff

personnalthereforethischapteris not intendedto give anintroduction.

I:7/0 0 Filter Position Filter Position

I:7/1 1 LoveController1 Watercoolingfilter

I:7/2 2 LoveController2 Watercoolingmask

I:7/3 3 LoveController3 WatercoolingMonochromatorcrystal1

I:7/4 4 LoveController4 Temperaturedownstreamsideof white beammask

I:7/5 5 pressuregauge1 pressuremonochromatortank1

I:7/6 6 pressuregauge2 notused

I:7/7 7 pressuregauge3 pressuremonochromatortank3

Table8.1: List of theinputsfor theEPS.Thefirst row shows theinternalnumberof theinputsusedby

theEPSComputer. Theinputcontrollerusedfor the6ID-D SideStationequipmenthas��	 channels,the

channelsusedareshown in thesecondrow.

In themomentthereareseveninputsto theEPSfrom thesidestationaslistedin table8.1.

� The filter positionis checked to prohibit the white beamhitting andmelting piecesof the filter

changer. Whenever thefilters aremoved(Warning! This is only permittedwhile thebeamshutter

is closed)the EPSwill trigger an alarmandthereforehasto be resetafterwords. This will be

changedin futureprogramversions.In caseof analarmthebeamshutterwill beclosed.

� Thewaterflow ratesof thecoolingof thewhitebeammask,filter andfirst monochromatorcrystal

aremonitored.In caseof analarmthebeamshutterwill beclosed.

� The pressureof the first monochromatortank is monitored. In caseof an alarm the valves
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aroundthe first monochromatortank will be closed. This automaticallytriggersthe closingof

thebeamshutter.

� The pressureof the secondmonochromatortanl is monitored. A vacuumleak in the second

monochromatortank may causeproblemswith the movementof the secondmonochromator

chamberbecausethe flexible bellows connectedto the secondmonochromatorchambermight

bedamagedin thatcase.Therefore,thebeamshutteris closedto alarmtheoperator.

B3:8/5 B3/133 fault_love_side_1

B3:8/6 B3/134 fault_love_side_2

B3:8/7 B3/135 fault_love_side_3

B3:8/8 B3/136 fault_love_side_4

B3:2/8 B3/040 IG5_A_Fault

B3:2/9 B3/041 Fault_Vac_side_2

B3:1/4 B3/020 Filter_Fault

Table8.2: Internallyusedbinaryregistersby theEPScomputer.

Thetables8.2and8.3areincludedfor completenessfor thecasethatchangesto theEPSprogramhave

to bemadeby staff personal.

O:5.1/08 O:5/024 Fault_love_S1_live

O:5.1/09 O:5/025 Fault_love_S1_latch

O:5.1/10 O:5/026 Fault_love_S2_live

O:5.1/11 O:5/027 Fault_love_S2_latch

O:5.1/12 O:5/028 Fault_love_S3_live

O:5.1/13 O:5/029 Fault_love_S3_latch

O:5.7/10 O:5/122 Fault_filter_live

O:5.7/11 O:5/123 Fault_filter_latch

O:5.7/12 O:5/124 IG5_A_Fault_live

O:5.7/13 O:5/125 IG5_A_Fault_latch

O:5.7/14 O:5/126 Fault_vac_side2_live

O:5.7/15 O:5/127 Fault_vac_side2_latch

Table8.3: Internallyusedoutputregistersby theEPScomputer.
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